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(54) MOTOR CONTROLLER FOR ELECTRIC MOTOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
concentration of an excessive load in a transistor when 
a motor is locked or the like in a state where a phase 
current is being supplied. 

SOLUTION: Current command value generating means 
60 comprises motor lock state detecting means 71 for 
detecting the lock state of a motor 1 1 , time calculating 
means 72 for calculating the time until the junction 
temperature of a transistor reaches the upper limit set 
temperature, timer means 73 for setting a timer to a 
calculated time and counting the time, and current 
limiting means 61 for limiting a current command value 
when the counting is completed. When the lock state of 
the motor 1 1 is detected, a time required until the 
junction temperature of the transistor reaches the set 
upper limit temperature. Time is counted by timer means 
73 and, when the counting is completed, the current 
command value is limited by the current limiting means 
61. 
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ff^-ir i o -C«SIE*i^itt«:*£ 

bftfc'^i^SMlfS *J;:#J£$tf-C. ifflET'y 10 
:/^ff^£3g£ Y=7-< /HK^flto <fc 

*UJSJxfcttiw % ffiEh^v^**^*^^ > 

"*-*i*P«8H-»^Sfc, l*#IBfW#««wi:o-CW-J|[*ix 
fcB*Pfl«:*>f^l3-fc!/ h U HfjEi$ffl^tH#£:fr 5 

[IS*ri2) fflBttmtl-Ht^&tt. ME*-*fc0W& 

SS6 W 8P g Eo 30 

ft J: o T asfcfll^litt «:* ± $ -tr 5 aiJciS^llttSS £ ^ 

• *7 LTteittStSrJB&S-tt. wie^e—^sc *y 
y * «t. iMEttftttJfflMMQIKtc J: o £ -tt 

> W$ -it Z'*--* V s ? 4 7m&£ &-<T~fZ t 

ft /T> H Vi£ IHI «5 ft WL T ^ S A > 0 £ -I : 'i W ^ 5 -*™ * Ell 
teRttffiftWT^ t . V l»lfc;ft:|^fl§'NIBf^a;z J: 

o-c-i-- ^ c/-> iiii ^ ;dr iDi fc"; iu t -e ^ t rjiiwsn 
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E*-^l-flfe«*ii**«*«:*ia-*-a*atttHi*« 

»*«3lwE*^««i*:ianffl*-#»J»asa e 
[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] tt^T% *-^tL-C*^8W5>j*5n 

Lfc^y^«S:Wi-5 3t0W/</u^*an (PWM) ft 

yyy^HBS M^<-^) ICStt&i-*, ^LT. 

«t5, ttLT, lWEtem«tt««irvi;-{wJ;o-Cl*ffl 
^ix, «fE«tt«i&iB»JWEIBiC7-Y— hv<y ^ Six5 a 
[0 0 04 ] 

;c ffi'.lintti-fftfft L ^ £ ^IB-CflllHlfl-CWSrRfil: 5 ttT 
L^9^, -t~ ^iin y ^ $4x % ilfrEo — y//^iI;S-tr 

iSiw/it't L W ffi fft t* 5 ix SOT. Inf ffi > ^ tfi 3f 3H 

y^r^y • t7Wr-:.-f.<it^ i o o [%] 3il< :c/c 
iiS I* v i>' y> *j iw HlV 4 EiTic^*ij»£4 t^Sitf'f , aa^jfcfti?!?/^ 
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t§£\ -r-<X(D h7yy^^ fr-R^tm * v ; :: o fc £ S 
[0 0 0 5] #3gWfi, ft*o«ft*iai<^BaB^«:l||ft 

[0 0 0 6] 

fftftttttti^SW* h(om^z X o T««c«4*(fi«:3B£ * 

it S««ft»M»ElBi:, M^hyy 
^^SrW^ft^al-^ • ^7U-CtB««Sr«flfe*-e:, W 
ie^e-^iw^i-^yy y^EIKfc, WE«ffift«?*J» 
[hISSC £ o T3§£ $ it 61xfc^/u^««BI«*{r £ 
itT, StJie^y v*J1b\K<D& • *7 

$it5fc*<o*-f ;y^:/^ff ^£3§££it3-<~- * K9 

[0 0 0 7] -t LT 4 WE««^itt«£^att. WE 
-e^-^cOa •yftitm&tfum'tZ*: — * a y * jfc||B1*Ui# 

we*-** y^ttHiStm^a^-toT*— 
Dy^ttflg^fttb^ixfctsjw, we h? >i?x#<D& 

mzfrof-t ^mkt. m^-<^mk\zxox%mtm 

[0 0 0 8] *«W<7)«lC9ffi«l*Hffl^~^»JW3fiEi- 

i/i?*9\zmfc£\\%\i--his^';<o iSL & k m iti -r z «. 

f£ & Iti ^\£t& H i . Fju ffi',ttSK ft Hi *® i - iotft HJ 5 
\x it ttim«E . R CMf ffiififlf fife M:i ^ <t o "C ft Uj £ fctz. 

[0 0 0 9] ^ ^ U J c/.^ fliL ^ 0: iPJfj 1 1 »: J 1 1 "C- — ^ ;|i"J W1J t!r!c' iSi : ^ 

\zXoX '.iiSfti ft fnV ir « 3 ■ £ it * '.iiafiffi ft W « '.I •: Wft 

dr , rtuiaeffi ft w 5g'i-: : rixi- x o -c « it Siton^- mac 
fii ft K 13 *h£; <* -t -c ^ 'i- ;/s te '£ « f ,3 '> i- « a- £5 i t 5 Viiijtc 

LriT-lvli;-;ci'<c'l-:^ iL\ mi\7d-c~>\'zf»^i'^ 
-y ^lulSKi t . mhiQvuate /B. iJiJ WlulKiZ i o 'C « 1- 5 V: 0 
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[ooio] f u 4 WE«sE*s*e«afe^ett, tns 
io c>*f£v^>£* ^>3 vjafttfji^ajwcto-cw-jiLsnfc^ 

[0 0 1 l ] **«<7)teo«»*P5ffl*— ^«yaii3S««z 

20 asfc^tts^acj:o-c^a$n^:ta«6tt, au^sBiaa 

filtB^atwcfco-C^tHSn^iffiS^S^^T, — £«FM 
[0012] 

30 j: o T *^ $ it $ itry *s 

ffiW«^*«^Sit*«8E&?l5»J»igKt, ®^h7 

WE*— ^f-fit*&i-*^y 5/^0^^, WEfttSKifiJKWJ 

$itT, SE7'yr«^h7yy>^^^'t 

[oo i 3] ccoW^, fltW*tTtt!IBI*Hi#aicJ:o'C 

* it, r) fr SlI vfj; i^ii /r^ iiiU ffli roi ^ vs -m ^ fni: c ^ x-r ^ - <3 

/«/^W«3l«fl-fi:«fe*itSfc, Kv-ry[HlSfS 
Wffi'^^ffi^Mf3^»iE$-tt-c^-< 

•?}-fi:«ai$it, ;y ^lasBiwisa., 

[0 0 1 1] JfeVJ yv?igffifi:, v-J->'/\£?j<t i $: 
i'TZk. fiiK^ l«7yyxHIW:t> • *75 
it. Wvliadi-fllil-SitSo WEvligScttrfrfift-jg^ 

M!:t. WJil-C—^cOrJ y ^ ^ffit KiH-J-^ *— ^ r7 . y 

* ifciSfifeiLS T-l=4 1 . rm.lLi-e — '/ a y WMW,\\\mr.z X 
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«trlEWiBolH*SrfT5 #>f^¥ai . 4 -r^&lzX 
oTtM*M»TLfci*K. tfrEmffi»4*tt*WJi»+S 

[0 0 15] c:«>»g\ *-#o y ^4ftttttU*SJzJ: 

JB*-*fM»SS1tK:m*Ttt, £<bie, lifJEi$fiflf1-»# 
UJ?at, WE h7 V5*;**f::lB**Jx*fc-- 

tc<toTt*m$n^?£StzS^t^-CfltlE l^yy^^W 

[0 0 17] Z(DWfS. fc— h^^^aS^i^*!^ 

co r* . fc -T * > ft i* M t? t@ S £ 3i«J m ir 3 z t X * 3 0 
IK«*#©l-J:or«fe**64x fc m% JB £ BE ^ *f *E £ 

i±-r / < /u * ts se n fs & m & * -tt * a % a »j bp 

SESr*<fe$-t!:. fifJE*— # K 5 y y y*Jm&h* 

iiu e vix % & iB.f] »i8i: J; or«3s5-tte>nfc^«/u^*B 
saw© ^^x-tc:^^r. iWEyy * ^igKo* h =>>i> 

5 iir 5 * K v ^ ^ tHI K t & f-T"l* 6 <, 

[0018] -couj-fr, i|cpi^?«ffii*m*a:-J:oT 

j1£r*iV)iU-fT^lg;^l*Mi^ 41-5 £ , vli«cfllftW«3-^i?i^ 
•l»:Wf> 4>f r^ffiiw *U"E o il-X',iL\fctti ft W & <c 'L- 3 -its.. 
-c* L "C , Fill Vli ;vrc ff:U /F> l» I tfft ^ vJl ^cJtir ^ fift : -1 J.c.^ 'I " ^) 

[0 0 l 9] ;■?•/»; y ^I'llSPafi. * -i' -y-^V-'/fiio-a-S 
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it, ft«2S«:38££-frS 0 tit, MEttSKflK*flt£± 
¥fttt, lWE*-^^S*^* # »K*Isl|5»aT^fc5*» 

e»«T-e*6i*IW*iifc4:*5z % ME* h^S** 

t+^$nfcv->>^ ->3 >aat , K^$nfc±pgfiff 

10 fcSrJttfcU fltlEtm^nfc^-^ v^*>3 >ffl**s«rE 
±»««S:«*.fc4:*^, (WE«3e»^«[fc«lfiRi-6* 

[0 0 2 0] ^<o»&. *EME»tttt*JW*«J3j: 

^^>3 ^a«i:K3e**tfc±isa«fc^jttt$n4o * 

LT, Hijffitf^^nfcv-r^^ ->3 >?&9M ? it(rE±Pg?g. 
[0021] ifc^ot, i/>y^'>3yi£S^±pgjg 

^ ^ 7^755* * -r 5 z &5±-r 5 ^ <t & t-# 

3 ^a*H-JI*«tt. WE*— *l=flW&*ixa»«*«r 

3<!:£t>{^ wE«ai*ai#a{w±oTSitH$ixfcffia 
. & t>*mj Ejaa ^ a ^a iz^-oxm&ztxtz a« j ^ s 

[0 0 2 2] fc— h->V^Oia«75Si«^»-& 

sett, fflflfBsta^a^ i o -c tu ft^> 

oDT\ fc^*ftB*|fn-ClBaiflcS:SiJK-r« e. t^T-S *o 
[0 0 2 3] 

40 ft^bWiHBiciftijn-rs, si 2 n^m\<om 1 contSMte 

Six, rCiScviliSS 1 2^&flt*&SixfcrtiiK» l ej:oTffi!Hi$ 
ii^o rtifffi-t— ^ 1 1 tt, 6 rtsco-*^SjS^f^»?,rj!cSBI^ 
L ft t * n — y t . 3 11 1 i^jft^ ' fi£ 5 ilIBS 'i- . T ft 

[0 0 21] iWffi-t— rV 1 1 cf; d — 9 *> -\* 7 h 1 3 ie 

50 fc t o iz'coti ;^ , fitjn'cl u ://t-/< i 5 ;e;i u -//i- 



(5) 



ftffl¥-9 - 5 6 18 2 



8 



flfHBU^/^< 1 SJZ^ggmJEx (=E ra sin wt) , y 
(=E m cos o> t) ZtptiVtZtt t>Jw, l//^<15 
75*65!SESJE^^ :/ a (= Em sin(oj t + 9 ) 

»!CS-frT3lB^lHl*2^l6lfS*2S:«^$-t2:. KBte*" 

[0025] mmM&BMWisin i 7 (4, mmm^n 10 
1 1 **>fc* 

— x^JtSrWi - ^ 3t9<7V</u*tI^ffflff -§-d Sr«tS 

*a»*j»isiK 1 7^&m»snfc^^«aEB«*d 

[0 0 2 6] It, ffilE*— # 1 1 <0*"r — 9 =*-f /U 
f4, -y^ElBi 8i:±otaB$n5o R^y 
ESS 1 8 {4, SulS h7 y"y^9 2 1—2 6^6/£ 9 , # 

h7V^#2 1—2 6<D^<— Xj-flflfS h7^^*K 

{4, EMnLfcv^— KfflK*^ y^^feUaASH**— 

[0 0 2 7] *L"C. K^>^yt^-^2 9«, 
h/j^Jl. ^ v^cni fiflC Li i ^) ^ w v!l ill ^ 

T =Q/R Jf -fTr - i Q/R jf 

e x 

(WT I y-v>'^yri >ftVf ! ) . k...-f4iW 



•5»*«*i-. *S|WIE***»IIBWE» 1 7-^LT^ 

K3 3*ftajft. tt«amsiB3 sttimiE^y 

MWSBl 7^C»LT*iJ»Saa*/Er Sren»D-t-i 0 * 
*$, 34f4fltltsyy y«l 8^A*W-»jaSix^ 
¥-ftm<D=>'7 f% s"V'* 3 5(4flfrf5^~^ 1 1 {wflfeJ&Sii 

fc<5 0 KSSEirx^3 5J4, UlsmSfc&fcttff s t RO* 

[0 0 2 8 ] ^^^T% aift±9ig^*5(r^r, — ^ 1 
Z>t % * — * 1 l^n>y^$tl, ^IIEa-^^ffih$-tr 

it^ioo c%] ffi< \zt£otz.^%\-zt£*) , tamsE^ss 

[0 0 2 9] *<nfem* 1 1 tt^S^ 

HtjfS^e-^ l l JtaWKK 
SrWPfti-SJ: ^^ftoTi^o Hi3f4*^P^comi^^ 

[003 0] flfjEh7y^^21-26 (HI 2 ) <h t 

It, mlSe h 7V'/;^ 2 1—2 6^ty(:/j:otfil 
(BIT '>3 >-ra®J ) T J /;5± 

#M-*#, *^Lfc»j4mia7-f vj-efc5o 

[0 0 3 11 t;t*. ^x<t 9 <t L-CL^1fi^Sg/i*e> 
te^ 5 Hifflco -7 ^ vcoajK (WT r 7 w >?atf? J 

- (T j0 -T f ) } • 

P (-K.r/Cj • t ) — ( 1 ) 

[0 0 3 2] flu i?tl xK. fi * o , 1 J/^a^^ L fz. \?< , 

>^ -> 3 >i/«ia : T., ^-blKfitt;ciS-r^ S r-con-*!.'!] 

ttiiilfi LyWlilji-ffi^t^-c. & 2 l - 

2 G i-aUiSHlvJiat^:,! (WT ^SJkj d:^*).-. ) £ 
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Ci^"C#-B 0 Lfc^oT, h7>">^^2l-26!: 
[0 0 3 3] $e>JL yfy^yayfSgTj SriHglfc 

[0 0 3 4] iCIoPt, 1 2 (ili^l 

SSU 1 6fifitjf£-e-^ 1 1 <0El*2«fi*e6 ftlWBffiffi 

SPIeISS, 1 8t^y !/ y ^SaS, 2 8tt^K7>f^lsl 

Vt@ffi5ft^aj«^-s 2 >1K 54(i 

7^yj^T f (13 3) Sr&fctiU ffl««*eT S:** 
S**ja*1*W*»£ 5 5te(*]^L 

U 7*ir/uff-5§-e 2 £3§££-tr3T^ir/u-tr>1K 5 
[0 0 3 5] £fc, 6 0(iCPU. RAM. ROM# 

CJ:oT-t-^ l i cod y^4ftflSA ; l*Ui*itfci: 

±IS?ajff«riti-5*r'<7>ii*|, , l] («T riU/JEJbfM^lilJj t 
p-) 0 ) >iSKJJ-*-5»*l. , f]3hJJ-T^5 7 2 , »"n*|il]3hJX-T^5 
7 2 iz J: o T 31 W i 4-L f AitfE .b BJfil] 4: Bl * L * ^ ^ >f 

Yf-t-So iW3CH.¥l. , l'l.ll-J3E r N-5 7 2(i, -CwSc-Lr 3 

[ o o 3 g ] tit, imj iriiviiirfcfti i?fifi« (5 o ;r i 
o "C SI- t)* o ;l i. <d 3- 5 it b J !. fcvliiniffi ft (n'C . \kXl BU 
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^rjx/Sl u>//u/<(H]gS l 6 (El l ) ^0 
(E»m*§-es Sr. T 5 7^e>T * -ir/uff 

e 2 hir^S 6^&'>7 h#*»3 >ff -^e 

a &K*iitfo-*Iffi^-^lH]«5-»ff-i-es % T^-tr/Wf 
-^e 2 ftV5/7 F^yy 3 y(gf e 4 i:J;ot$P)(f^ 

7,f^ys 3 Sc^-iA^ixfc*:pjff^-Rt>^-^m^-Jz 
xf^7°S4 I^7nb^v^«EfflRSffl^^-<^^ir y h 

7>f^S 6 ^xy^S-CftKSnfcmSlc^ffiSrtB 
^f^S7 ^ ^ ^ ^ 3 "Ctf g ^ ixfcmi^*§^fiS^*J 
[0 0 3 7] HtjfS^-r-^^ir >y h fc *6(Df i|5i 

fc(t§ 1 0 0 Cms] l»l^^f7D-ft-hT' 
7,T7 7 P S 1 1 uy*/u^<[El¥g 1 6 (HI) /^<bco8£^ 

•7 7 F S1 3i:. -c—-* 1 1 y ?#tmx*tei,*m'&lZ* 
f-y/S I 2(Ciltr 0 

7f^S 1 2 aiSE*Jffiffl^^-f -^S: y -tr y hi'^ Q 
x^-y^S 1 3 raat±#WPlHJ«r«-J!CLfc>J^9A*«:ti| 

dmLxi^.c^m~&rt*v- yy \ 4izmt?» 

y^ry-fS \ A (l) SrCfifflLT, K^^ixfc 

h Jisifx 9 2 1-26 (1^1 2 ) <r>*/v>>j •> a ^i/i/jJ: 
Tj (1513) coJ-PHfiflC. 3!zJ:o-C«s 
iliS4x3tHl'iit«£</)tti,- ttt/iWiiCra/ff-lrvy-o 1 !:i:ot 

xf j/'/S 1 5 'liift'c-l: 3 olcio-CKiil'iSJLJtft"! 



W'fflliJI'IJ b 11 V w ft I vli \il <n t*t-<- 
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[0 0 3 8] t Z?>X\ 1 1 fr%±\zu y? £ti 

*JPfi-r5^«t"eJ:t^^ * 1 l/5^f/1C[IlgLT 
I -t*<X<D h7^^# 2 1— 2 6#*P* 

[0 0 3 9] H6tt**W^*2^ltllSMid*5*tS«!Ki 

*pfffl^- -^sji»ass^^D y ?mx&z> 0 #*>\ mi 

£\ * 1 lOEMEfttfS. ffl*.fi, 10 (rpm) H 
TlzttZb* # h7>^7^2 1-26 (0 2) rtfc: 
•»y^y3yfl*Q (HI 3 ) £tmu >>>>^i>3 

[0 0 4 0] W«E«aciS^ffi55^S6 0 

— *I3*Kft#tai*ijt|f#a8 1 l:i:ot-i-^ 1 1o[h1*g 

h7>yV^ 2 1 —2 ViS^Tj Srff 

v^^v'h ^iS«tHJ*S8 2, f£v>>>-^> 
3 >ffiJKf*SL3M£8 2i^J:o-Ct+®$ix7tv'>>^ *>3 

If SJLfcv**:^ *>3 WSj£Tj fr±.mtil!£&M7Lfct 

Htise-»>^ viafEW-W^S8 2«i, 

[004 1 ] Lfc^ot, iWK-t:—^ 1 1 //o y ^ 

RKiiffifrXftWt&zblzftZfA. fthyyy/n 1 

X\ mffivA&fa'&zMM'S'Z Z i^TcV&., pcl7fi*K 
9 1 co ?B 2 to ;k: «& f« ; Z *j i t & VttfJj ' I f' l « U 1 1 - 'S M itt : jr'<- i v { to 
-.7 i-j — -\-— I- *Ca'>o., 

[iiltSRM e r. £\ V -7 -L' /L-L' >' ^ 5 5;^0 * "L: /L-f3 
v> e r . a* . ■> -v |. -L: >^ 5 G > v h > > u > (J 9- 

fn*/o:: ^C : v/"7 h ;K v >• 3 : • f, V> c I- J; o *C , l , "r» , '](i" : i 
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7,T77 P S2 2 u//w<l£]?Sl 6/i^^®f]iE(s^-b 

10 **ry7S 2 4 «8EMIB7 9^Sio-Ct*4^4r5^ 

7 , S2 6l:, ioTKn^l^f^S 2 5 {zil 

^fy/S 2 5 ^r^/S 2 3T*ff»$tLfcm»EJg^ 
ffi*ffi7tl-r^o 

^x^^S 2 6 ^f'y/S 2 3T*fH([*iXfc«aE»* 

[0 0 4 2] tkiz s nHm9>ffi7 7y$:3LXZ>tztb<Dm& 
^ICo^r^t^o 0 8tt**?«om2(O||JEfia|(r 

7>ry/S3 1 (0 6) ^fe^*— 

*E*5«{S*e6 JZjzo-C*— *^)EWEft^. 10 [r 
pm] KK'fc^^^9^f«t^o 10 [rpm] 
aTT'fo^i^(j:7 7 1 77 P S3 3{:, 10 [rpm] X 

vKz^^m&fc^y-rs 3 2 \Z&ts 0 

77 7/5 3 2 RAM&t>*mS£S«JPg7 7^Sr^ V T~r 

i^(i7r 3 6iC, M$ilt^tn^7>7 

■7 7°S3 4 {Cif-tPo 

7.7 7/S3 4 mlfS^: (J) £ttfflLT. fiuiE'.SiTgir 

>t3 5 (16) iz^^xmrnzntzmmtfccDm. mm 

jfiffiir^S 4 icJ:or^l±i$ixfc^^ y^ST f (H 
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